Based upon the Boussinesq approximation, an initial value investigation is made of the axisymmetric free surface flows generated in an inviscid rotating stratified liquid of infinite depth by the prescribed free surface disturbance. The asymptotic analysis of the integral solution is carried out by the stationary phase method to describe the solution for large time and large distance from the source of the disturbance. The asymptotic solution is found to consist of the classical free surface gravity waves and the internal-inertial waves.
I. INTRODUCTION.
Recently Debnath and Guha (1989) In the rotating frame of reference, the unsteady motion of the liquid is governed by the Boussinesq equations (Greenspan, 1968; Debnath, 1974) 
when p' and p' are the perturbed quantities. We further assume that the Rossby number is very small and 0 is sufficiently small to justify the linearization of both the equations of motion and the free surface conditions. The present problem will be studied under the Boussinesq approximation which states that the density variation involved in the inertia and the Coriolis terms can be neglected but it must be retained in the buoyancy force In view of he above assumpgions combined wigh he aceleragion pogential X = (p'/po) + 9(-o), ghe governing equagions assume ghe form (11) ,5 ,5 ,5 gp'_,)
The free surface conditions are (14) X = gr/, w = , + uz(r) on z = z0.
The bottom boundary condition is (15) z--.0
The wave motion is generated in the liquid by the action of the initial surface elevation at t = 0 so that the initial conditions are Introducing the joint Laplace and Hankel transform (see Myint-U and Debnath, 1987) (27) (k, s) = e-'tdt rJo(kr)l(r, t)dr we obtain the integral solutions of (24)- (25) (30) to zero so that (34) In order to simplify this result, we observe that equilibrium between the constant gravitational field and the centrifugal acceleration at z = z0 leads to = g/2 so that a dimensionless parameter = 12I/g can be introduced. Clearly a -+ oo (l --e oo) corresponds to the horizontal free surface of the liquid. In this limit, the free-surface curvature of the liquid will be absent and (32)is used to simplify (34)in the form (36) (w: N):, = gk .
The Cauchy-Poisson Waves in an Inviscid Rotating Stratified Liquid: Debnath, Guha, and Basu 63 This is the dispersion relation in a uniformly rotating stratified liquid. In he absence of roaion (f = 0), he dispersion relation agrees wih Debnh and Guh (1989 in the absence of rotation (2 = 0), this analysis is in perfect agreement with that of Debnath and Guha (1989) in an inviscid stratified liquid.
(43)
